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Alerting Abstract WO A 

An orthogonal sequence signal generated corresponding to an ortogonal binary sequence (Walsh sequence) is 
combined with a pseudo-noise (PN) signal corresponding top a predetermined augmented length maximal 
linear sequence PN code to provide a modulation signal. This is combined with an input information signal 
providing a spread spectrum information signal. 

The signal is communicated between cell-site (12,14) and mobile units (16,18) with pilot, sync, paging and 
voice channels defined. Information is encoded, interleaved, BPSK modulated with orthogonal covering of 
each symbol along with QPSK spreading. 

ADVANTAGE - Reduces mutual interference, gives higher capacity and better link performance. @(77pp 
Dwg.No.1/15) 

Equivalent Alerting Abstract US A 

PN sequences are constructed that provide orthogonality between the users so that mutual interference will be 
reduced, allowing higher capacity and better link performance. With orthogonal PN codes, the cross- 
correlation is zero over a predetermined time interval, resulting in no interference between the orthogonal 
codes, provided only that the code time frames are time aligned with each other. 

Prcf. signals arc communicated between a cell-site and mobile units using direct sequence spread spectrum 
communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are defined. 
Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, bi-phase 
shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature phase shift 
key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice channels are 
defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, interleaved, 
orthogonal signalling along with QPSK spreading. 

USE - For communicating information signals using spread spectrum communication techniques. 
Equivalent Alerting Abstract US A 

PN sequences are constructed that provide orthogonality between the users so that mutual interference will be 
reduced. With orthogonal PN codes, the cross-correlation is zero over a predetermined time interval, resulting 
in no interference between the orthogonal codes, provided only that the code time frames are time aligned with 
each other. Pref signals are communicated between a cell-site and mobile units using direct sequence spread 
spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are defined. 
Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, bi-phase 
shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature phase shift 
key (QPSK) spreading of the covered symbols. 

In the mobile-to-cell link, access and voice channels are defined. Information communicated on the mobile-to- 
cell link channels are, in general, encoded, interleaved, orthogonal signalling along with QPSK spreading. 
USE/AD VANTAGE - CDMA. System and method for communicating information signals using spread 
spectrum communication techniques, allowing higher capacity and better link performance. 

Equivalent Alerting Abstract US A 

A spread spectrum modulator comprises a convolutional encoder having an input receiving the frames of input 
digital data and an output, and a data interleaver having an input coupled to the convolutional encoder output 
and an output. A Walsh function encoder has an input coupled to the interleaver output and an output. A first 
exclusive-OR gate has a pair of inputs and an output, and one of the first exclusive-OR gate inputs is coupled 
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to the first pseudorandom noise (PN) code generator output and another of the first exclusive-OR gate inputs is 
coupled to the Walsh encoder output. 

A second exclusive-OR gate has a pair of inputs and an output, and one of the second exclusive-OR gate 
inputs is coupled to the second PN code generator output and another of the second exclusive-OR gate inputs 
is coupled to the first exclusive-OR gate output. A third exclusive-OR gate has a pair of inputs and an output, 
and one of the third exclusive-OR gate inputs is coupled to the third PN code generator output and another of 
the third exclusive-OR gate inputs is coupled to the first exclusive-OR gate output. 

ADVANTAGE - PN sequences are constructed that provide orthogonality between the users so that mutual 
interference will be reduced, allowing higher capacity and better link performance. With orthogonal PN codes, 
the cross-correlation is zero over a predetermined time interval, resulting in no interference between the 
orthogonal codes, provided only that the code time frames are time aligned with each other. 
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Original Abstract: SUMMARY OF THE INVENTION 

• 1 . A modulation system for use in spread spectrum communications, comprising: 

• means for generating a first orthogonal sequence signal corresponding to a selected one of a plurality of 

orthogonal binary sequences; 

• means for generating a pseudo-noise (PN) signal corresponding to a predetermined PN binary sequence; 

• means for combining said first orthogonal sequence signal and said PN signal and for providing a 

resultant first modulation signal. 

• 2. The system of 1 further comprising additional means for combining said first modulation signal with an 

input information signal and for providing a resultant spread spectrum information signal. 
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• 3. The system of 1 wherein said plurality of orthogonal binary sequences are Walsh sequences. 

• 4. The system of 1 wherein said PN sequence is an augmented length maximal linear sequence PN code. 

Claim: 

1 . A modulation system for use in spread spectrum communications, the system comprising: 

• means (604) for generating an orthogonal sequence signal corresponding to a selected one of a plurality 

of orthogonal binary sequences, which means (604) is configured to receive an input signal and 
convert sequential portions of said input signal into respective ones of said orthogonal sequences 
selected from said plurality of orthogonal sequences according to a value of said respective input 
signal portion; 

• means (614, 616) for generating a pseudo-noise (PN) signal corresponding to a predetermined PN binary 

sequence; and 

• means (610, 612) for combining said orthogonal sequence signal, said PN signal and for providing a 

resultant signal. 
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1 . Eine Mobileinheit zur Verwendung in einem Spreizspektrums-Kommunikationssystem, wobei die 
Mobileinheit Folgendes aufweist: 

• Mittel (604) zum Generieren eines Orthogonalsequenzsignals, das einer aus einer Vielzahl von 

Orthogonalbinarsequenzen ausgewahlten Sequenz entspricht; 

• Mittel (614, 616) zum Generieren eines Pseudorausch-PN- Signals (pseudo-noise PN Signal) (PNj, PNq) 

entsprechend einer vorbestimmten PN-Binarsequenz; und 

• Mittel (610, 612) zum Kombinieren des Orthogonalsequenzsignals, des PN-Signals und zum Vorsehen 

eines resultierenden bzw. Ergebnissignals, dadurch gekennzeichnet, dass 

• die Mittel (604) zum Generieren eines Orthogonalsequenzsignals konfiguriert sind, um ein 

Eingabesignal zu empfangen, und sequenzielle Teile des Eingabesignals in jeweils einzelne der 
Orthogonalbinarsequenzen, ausgewahlt aus der Vielzahl von Orthogonalbinarsequenzen zu 
konvertieren, und zwar gemass einem Wert des jeweiligen Eingabesignalteils; 

• die vorbestimmte PN-Binarsequenz eine Sequenz ist, die alien Mobileinheiten in dem System 

zugewiesen ist; und 

• Mittel (606, 608) vorgesehen sind zum Generieren eines zusatzlichen, vorbestimmten PN-Signals (PNtj), 

das fur die Mobileinheit eigen- bzw. einzigartig ist, und zum Kombinieren des 
Orthogonalsequenzsignals mit dem zusatzlichen PN-Signal, um ein entsprechendes 
Mobileinheitsspreizsignal vorzusehen. 

1. A mobile unit for use in a spread spectrum communication system, the mobile unit comprising: 

• means (604) for generating an orthogonal sequence signal corresponding to a selected one of a plurality 

of orthogonal binary sequences; 

• means (614, 616) for generating a pseudo-noise PN signal (PNj, PNq) corresponding to a predetermined 

PN binary sequence; and 

• means (610, 612) for combining said orthogonal sequence signal, said PN signal and for providing a 

resultant signal, 
characterized in that: 

• said means (604) for generating an orthogonal sequence signal is configured to receive an input signal 

and convert sequential portions of said input signal into respective ones of said orthogonal binary 
sequences selected from said plurality of orthogonal binary sequences according to a value of said 
respective input signal portion; 

• the predetermined PN binary sequence is a sequence assigned to all mobile units in the system; and 

• means (606, 608) are provided for generating an additional predetermined PN signal (PNtj) unique to 

the mobile unit and combining said orthogonal sequence signal with said additional PN signal to 
produce a corresponding mobile unit spread signal. 

1 . Module mobile destine a etre utilise dans un systeme de communication a etalement de spectre, le module 
mobile comprenant: 

• des moyens (604) pour produire un signal de sequence orthogonale correspondant a l'une choisie de 

plusieurs sequences binaires orthogonales; 

• des moyens (614, 616) pour produire un signal de pseudo-bruit PN (PNj_, PNq), correspondant a une 

sequence binaire PN predeterminee; et 

• des moyens (610, 612) pour combiner le signal de sequence orthogonale, le signal PN, et pour fournir un 

signal resultant; 
caracterise en ce que: 



25 



• les moyens (604) pour produire un signal de sequence orthogonale sont configures pour recevoir un 

signal d'entree et convertir des parties sequentielles du signal d'entree en des sequences binaires 
orthogonales respectives choisies parmi la pluralite de sequences binaires orthogonales selon la valeur 
de la partie respective du signal d'entree; 

• la sequence binaire PN predeterminee est une sequence affectee a tous les modules mobiles du systeme; 

et 

• des moyens (606, 608) sont prevus pour produire un signal PN predetermine supplementaire (PNrj) 

specifique au module mobile et combiner le signal de sequence orthogonale avec le signal PN 
supplementaire pour produire un signal d'etalement de module mobile correspondant. 
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Original Abstract: A cell site, comprising: 

• means for modulating configured to format digital data for transmission on a communications channel and to 

insert at least one timing command into the digital data, the digital data comprising a plurality of bits; 

• means for transmitting coupled to the means for modulating and configured to receive the digital data from 

the means for modulating, convert the digital data to analog data, and transmit the analog data on the 
communications channel; and 

• means for receiving configured to receive a signal from at least one remote unit and to determine a timing 

error of the received signal to be used to generate the timing command in accordance with the timing error, 
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the means for receiving being coupled to the means for modulating and configured to provide the timing 
command to the means for modulating. 

Claim: 

1 . A cell site, comprising: 

• means for modulating configured to format digital data for transmission on a communications channel 

and to insert at least one timing command into the digital data, the digital data comprising a plurality 
of bits; 

• means for transmitting coupled to the means for modulating and configured to receive the digital data 

from the means for modulating, convert the digital data to analog data, and transmit the analog data on 
the communications channel; and 

• means for receiving configured to receive a signal from at least one remote unit and to determine a 

timing error of the received signal to be used to generate the timing command in accordance with the 
timing error, the means for receiving being coupled to the means for modulating and configured to 
provide the timing command to the means for modulating. 
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Claim: 

1. Ein Code-Multiplex- Vielfach-Zugriffszellenstandort (12, 14) (code division multiple access cell site bzw. 
CDMA-Zellenstandort) fur ein CDMA System, das ein Soft-Handoff-Schema bzw. Schema zur weichen 
Ubergabe besitzt, das einen Wechsel bzw. ein Umschalten zwischen Zellenstandorten (12, 14) erlaubt, und 
zwar soweit es eine Signalstarke diktiert bzw. vorschreibt, wahrend eine Verbindung zu wenigstens einem 
Zellenstandort (12) beibehalten wird, wobei der Zellenstandort (12) konfiguriert ist zum Senden eines 
Pilottragersignals zum Erlangen einer Anfangssynchronisation und zum Aufrechterhalten einer robusten 
Zeitnachfuhrung und wobei fur jeden Sektor einer Zelle in dem CDMA System der gleiche Spreiz-Code, 
aber mit einem Zeitversatz fur das Pilottragersignal genutzt wird und wobei der Zellenstandort Folgendes 
aufweist: 

• - Mittel zum Modulieren (66), die konfiguriert sind zum Formatieren digitaler Daten zur Ubertragung 

bzw. Sendung auf einem Kommunikationskanal und zum Einfugen von wenigstens einem 
Zeitsteuerungs- bzw. Timing-Befchl in die digitalen Daten, wobei die digitalcn Daten eine Vielzahl 
von Bits aufweisen; 

• - Mittel zum Senden (58), die mit den Mitteln zum Modulieren (66), gekoppelt sind und die konfiguriert 

sind zum Empfangcn der digitalen Daten von den Mitteln zum Modulieren, und zwar zum 
Konvertieren der digitalen Daten in analoge Daten und zum Senden der analogen Daten auf dem 
Kommunikationskanal; und 

• - Mittel zum Empfangen (32, 36), die konfiguriert sind zum Empfangen eines Signals von wenigstens 

einer entfernten Einheit (16, 18) und zum Bestimmen eines Zeit-Steuerungs- bzw. Timing-Fehlers von 
dem empfangenen Signal, der verwendet wird zum Erzeugen des Timing-Befehls gemass dem Timing- 
Fehler, wobei die Mittel zum Empfangen (32, 36) mit den Mitteln zum Modulieren (66) gekoppelt sind 
und konfiguriert sind zum Vorsehen des Timing-Befehls an die Mittel zum Modulieren (66). 



1. A code division multiple access cell site (12, 14) (CDMA cell site), for a CDMA system having a soft hand- 
off scheme that allows for switching between cell sites (12. 14) as signal strength dictates while 
maintaining a connection to at least one cell site (12), wherein the cell site (12) is configured to transmit a 
pilot carrier signal to obtain initial synchronisation and to maintain robust time tracking, and wherein for 
each sector of a cell in the CDMA system the same spreading code but with an offset in time is used for 
the pilot carrier signal, and wherein the cell site comprises: 

• * means for modulating (66) configured to format digital data for transmission on a communications 

channel and to insert at least one timing command into the digital data, the digital data comprising a 
plurality of bits; 

• * means for transmitting (58) coupled to the means for modulating 66 and configured to receive the 

digital data from the means for modulating, convert the digital data to analog data, and transmit the 
analog data on the communications channel; and 

• * means for receiving (32, 36) configured to receive a signal from at least one remote unit (16, 18) and to 

determine a timing error of the received signal to be used to generate the timing command in 
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accordance with the timing error, the means for receiving (32. 36) being coupled to the means for 
modulating (66) and configured to provide the timing command to the means for modulating (66). 



1. Site de cellule (12, 14) a acces multiple par difference de code (site de cellule CDMA) pour un systeme 
CDMA ayant un processus de transfert progressif qui permet de commuter entre sites de cellule (12, 14) 
quand l'intensite du signal l'impose en maintenant une communication avec au moins un site de cellule 
(12), dans lequel le site de cellule (12) est agence pour emettre un signal de porteuse pilote pour obtenir 
une synchronisation initiale et pour maintenir un suivi temporel fiable, et dans lequel, pour chaque secteur 
d'une cellule dans le systeme CDMA, on utilise pour le signal de porteuse pilote le meme code d'etalement 
mais avec un decalage temporel, et dans lequel le site de cellule comprend: 

• un moyen de modulation (66) agence pour formater des donnees numeriques pour emission sur un canal 

de communication et pour inserer au moins une commande de synchronisation dans les donnees 
numeriques, les donnees numeriques comprenant une pluralite de bits; 

• un moyen d'emission (58) couple au moyen de modulation (66) et agence pour recevoir les donnees 

numeriques du moyen de modulation, convertir les donnees numeriques en donnees analogiques, et 
emettre les donnees analogiques sur le canal de communication; et 

• un moyen de reception (32, 36) agence pour recevoir un signal dudit au moins un poste distant (16, 18) 

et pour determiner une erreur de synchronisation du signal recu a utiliser pour produire la commande 
de synchronisation en fonction de l'erreur de synchronisation, le moyen de reception (32, 36) etant 
couple au moyen de modulation (66) et agence pour fournir une commande de synchronisation au 
moyen de modulation (66). 
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Original Abstract: A cell site, comprising: 

• means for modulating configured to format digital data for transmission on a communications channel and to 

insert at least one timing command into the digital data, the digital data comprising a plurality of bits; 

• means for transmitting coupled to the means for modulating and configured to receive the digital data from 

the means for modulating, convert the digital data to analog data, and transmit the analog data on the 
communications channel; and 

• means for receiving configured to receive a signal from at least one remote unit and to determine a timing 

error of the received signal to be used to generate the timing command in accordance with the timing error, 
the means for receiving being coupled to the means for modulating and configured to provide the timing 
command to the means for modulating. 

Claim: 

1 . A modulation system for use in spread spectrum communications, comprising: 

• means for generating a first orthogonal sequence signal corresponding to a selected one of a plurality of 

orthogonal binary sequences; 

• means for generating a pseudo-noise (PN) signal corresponding to a predetermined PN binary sequence; 

• means for combining said first orthogonal sequence signal and said PN signal and for providing a 

resultant first modulation signal. 
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Original Abstract: A cell site, comprising: 

• means for modulating configured to format digital data for transmission on a communications channel and to 

insert at least one timing command into the digital data, the digital data comprising a plurality of bits; 

• means for transmitting coupled to the means for modulating and configured to receive the digital data from 

the means for modulating, convert the digital data to analog data, and transmit the analog data on the 
communications channel; and 

• means for receiving configured to receive a signal from at least one remote unit and to determine a timing 

error of the received signal to be used to generate the timing command in accordance with the timing error, 
the means for receiving being coupled to the means for modulating and configured to provide the timing 
command to the means for modulating. 

Claim: 

1 . In a direct sequence spread spectrum modulator, a signal orthogonalizer comprising: 

• pilot channel signal generator means for generating a pilot signal according to a first orthogonal 

function; and 

• communication channel signal generator means for receiving an input information signal, generating an 

orthogonal function signal according to a second orthogonal function, combining said orthogonal 
function signal with said input information signal to provide a resultant communication channel signal. 
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Original Abstract: A cell site, comprising: 

means for modulating configured to format digital data for transmission on a communications channel and to 
insert at least one timing command into the digital data, the digital data comprising a plurality of bits; 
means for transmitting coupled to the means for modulating and configured to receive the digital data from the 
means for modulating, convert the digital data to analog data, and transmit the analog data on the 
communications channel; and 

means for receiving configured to receive a signal from at least one remote unit and to determine a timing 
error of the received signal to be used to generate the timing command in accordance with the timing error, the 
means for receiving being coupled to the means for modulating and configured to provide the timing 
command to the means for modulating. 
Claim: 

1 . A cell site, comprising: 

• * means for modulating (66) configured to format digital data for transmission on a communications 

channel and to insert at least one timing command into the digital data, the digital data comprising a 
plurality of bits; 

• * means for transmitting (58) coupled to the means for modulating (66) and configured to receive the 

digital data from the means for modulating, convert the digital data to analog data, and transmit the 
analog data on the communications channel; and 

• * means for receiving (32, 36) configured to receive a signal from at least one remote unit (16, 18) and to 

determine a timing error of the received signal to be used to generate the timing command in 
accordance with the timing error, the means for receiving (32, 36) being coupled to the means for 
modulating (66) and configured to provide the timing command to the means for modulating (66). 
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Original Abstract: A system and method for communicating information signals using spread spectrum 
communication techniques. PN sequences are constructed that provide orthogonality between the users so that 
mutual interference will be reduced, allowing higher capacity and better link performance. With orthogonal 
PN codes, the cross-correlation is zero over a predetermined time interval, resulting in no interference between 
the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site (12, 14) and mobile units (16, 18) using 
direct sequence spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and 
voice channels are defined. Information communicated on the cell-to-mobile link channels are, in general, 
encoded, interleaved,bi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol 
along with quadrature phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, 
access and voice channels are defined. Information communicated on the mobile-to-cell link channels are, in 
general, encoded, interleaved, orthogonal signalling along with QPSK spreading. 

Claim: An orthogonal sequence signal generated corresponding to an orthogonal binary sequence (Walsh 
sequence) is combined with a pseudo-noise (PN) signal corresponding top a predetermined augmented length 
maximal linear sequence PN code to provide a modulation signal. This is combined with an input information 
signal providing a spread spectrum information signal. 

The signal is communicated between cell-site (12,14) and mobile units (16,18) with pilot, sync, paging and 
voice channels defined. Information is encoded, interleaved, BPSK modulated with orthogonal covering of 
each symbol along with QPSK spreading. 
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Claim: 

1 . Modulationssystem fur den Einsatz in Bandspreizkommunikationen, das Folgendes aufweist: 

• Mittel (254i, 254j) zum Erzeugen eines ersten orthogonalen Sequenzsignals, das einem 

Eingabeinformationssignal fur dessen Dauer zugewiesen ist und eine aus einer Vielzahl von 
orthogonalen binaren Sequenzen ausgewahlten Sequenz entspricht; 

• Mittel (196, 198) zum Erzeugen eines Pseudo-Rauschsignals (pseudo-noise = PN), dass einer 

vorbestimmten PN-Binarsequenz entspricht; und 

• Mittel (252i, 252j, 256i, 256j, 258i, 258j, 284, 286, 292) zum Kombinieren des ersten orthogonalen 

Sequenzsignals mit dem Eingabeinformationssignal und dem PN-Signal um ein kombiniertes Signal 
zu erzeugen, dass das Eingabeinformationssignal in einem Kanal definiert. 



1 . A modulation system for use in spread spectrum communications, comprising: 

• means (254i, 254j) for generating a first orthogonal sequence signal assigned to an input information 

signal for the duration thereof and corresponding to a selected one of a plurality of orthogonal binary 
sequences; 

• means (196, 198) for generating a pseudo-noise PN signal corresponding to a predetermined PN binary 

sequence; and 

• means (252i, 252j, 256i, 256j, 258i, 258j, 284,286, 292) for combining said first orthogonal sequence 

signal with said input information signal and said PN signal to produce a combined signal defining 
said input information signal in a channel. 

1 . Systeme de modulation destine a etre utilise dans des communications a etalement de spectre comprenant: 

• des moyens (254j, 254j) pour produire un premier signal de sequence orthogonale attribue a un signal 

d'information d'entree pendant la duree de ce signal et correspondant a une sequence selectionnee 
parmi une pluralite de sequences binaires orthogonales; 

• des moyens (196, 198) pour produire un signal de pseudo-bruit PN correspondant a une sequence binaire 

PN predeterminee; et 

• des moyens (252j, 252j, 256j, 256j, 258i, 258j, 284, 286, 292) pour combiner le premier signal de 

sequence orthogonale avec le signal d'information d'entree et le signal PN pour produire un signal 
combine definissant le signal d'information d'entree dans un canal. 
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Original Abstract: A system and method for communicating information signals using spread spectrum 
communication techniques. PN sequences are constructed that provide orthogonality between the users so that 
mutual interference will be reduced, allowing higher capacity and better link performance. With orthogonal 
PN codes, the cross-correlation is zero over a predetermined time interval, resulting in no interference between 
the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site and mobile units using direct sequence 
spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are 
defined. Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, 
bi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature 
phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice 
channels are defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, 
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interleaved, orthogonal signaling along with QPSK spreading. 
Claim: We claim: 

1. 1. A spread spectrum communication system comprising: 

• a plurality of base stations each operable for communication with at least one user unit; 

• two receiving systems each for receiving independently a user unit signal transmitted from a user unit as 

a direct sequence spread spectrum signal within which an information signal is modulated; and 

• a diversity combiner coupled to the two receiving system for combining signals received thereby to 

reconstruct the user unit signal. 
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Claim: We claim: 
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• a correlator coupled to the PN sequence generator and configured to produce a despread signal by 

correlating the generated PN sequence and a received spread-spectrum signal; and 

• processing circuitry coupled to the correlator for processing the despread signal to extract time 

information therefrom. 
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Claim: 

1. 1. A mobile unit, comprising: 

• means for receiving a signal including power adjustment commands; 

• first means for adjusting a power level of a transmit signal in response to the power adjustment 

commands; and 

• second means for adjusting the power level of the transmit signal in response to a power level of the 
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the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site and mobile units using direct sequence 
spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are 
defined. Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, 
bi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature 
phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice 
channels are defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, 
interleaved, orthogonal signalling along with QPSK spreading. 
Claim: 

1 . A communication system in which a plurality of remote user stations communicate with other user stations, 
via a radio link with a base station, said communication system comprising: a base station having base 
station transmission means for communicating user station information signals to intended recipient 
remote user stations, said base station transmission means comprising: (a) pilot channel signal generator 
means for generating as a pilot signal an orthogonal function signal according to a first Walsh function 
selected from a set of Walsh functions; (b) at least one communication channel signal generator means 



53 



each for receiving a respective user station information signal each intended for a different one of said 
remote user stations, generating an additional Walsh function signal according to an additional Walsh 
function selected from said set of Walsh functions wherein each additional Walsh function is different 
from said first Walsh function, combining each additional Walsh function signal with said respective user 
station information signal to produce a respective communication channel signal; (c) base station 
spreading means for receiving said pilot signal and each communication channel signal, generating a base 
station pseudorandom noise (PN) signal of a first predetermined PN code, combining said PN signal with 
each of said pilot channel and communication channel signals to produce corresponding base station PN 
spread pilot and communication signals; and (d) base station transmission means for receiving and 
modulating said base station PN spread pilot and communication channel signals upon a base station 
carrier signal and transmitting said modulated base station carrier signal as a base station communication 
signal; said base station having base station reception means for receiving and extracting from each remote 
user station transmitted remote user station communication signal a corresponding remote user station 
information signal destined for intended recipient user stations; at least one remote user station each 
having remote user station transmission means for communicating remote user station information signals 
to said base station, said remote user station transmission means comprising: (a) orthogonal function 
encoder means for, receiving an input remote user station information signal, converting sequential 
portions of said input signal into respective Walsh function signal portions wherein each Walsh function 
signal portion is according to a Walsh function selected from a plurality of Walsh functions according to a 
value of said respective portions of said input remote user station information signal, and providing an 
output of said Walsh functions functions function signal portions; (b) remote user station spreading means 
for, receiving each of said Walsh function signal portions, generating a remote user station pseudorandom 
noise (PN) signal of a second predetermined PN code, combining said Walsh function signal portions with 
said remote user station PN signal so as to produce a remote user station PN spread signal; and (c) remote 
user station transmission means for receiving and modulating said remote user station PN spread signal 
upon a remote user station carrier signal and transmitting said modulated remote user station carrier signal 
as a remote user station communication signal; and said at least one remote user station each having 
remote user station reception means for receiving and extracting from said base station communication 
signal said user station information signal intended for each respective remote user station. 
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Original Abstract: A system and method for communicating information signals using spread spectrum 
communication techniques. PN sequences are constructed that provide orthogonality between the users so that 
mutual interference will be reduced, allowing higher capacity and better link performance. With orthogonal 
PN codes, the cross-correlation is zero over a predetermined time interval, resulting in no interference between 
the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site and mobile units using direct sequence 
spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are 
defined. Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, 
hi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature 
phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice 
channels are defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, 
interleaved, orthogonal signalling along with QPSK spreading. 
Claim: 

1 . A spread spectrum modulator for modulating variable rate input digital data for transmission, said input 
digital data being provided in data frames of a predetermined time duration with each frame of input 
digital data having a number of data bits corresponding to one of several predetermined frame bit counts, 
said modulator comprising: a convolutional encoder having an input receiving said frames of input digital 
data and an output; a data interleaver having an input coupled to said convolutional encoder output and an 
output; a Walsh function encoder having an input coupled to said interleaver output and an output; a first 
pseudorandom noise (PN) code generator having an output; a first exclusive-OR gate having a pair of 
inputs and an output, one of said first exclusive-OR gate inputs coupled to said first PN code generator 
output and another of said first exclusive-OR gate inputs coupled to said Walsh encoder output; a second 
PN code generator having an output; a third PN code generator having an output; a second exclusive-OR 
gate having a pair of inputs and an output, one of said second exclusive-OR gate inputs coupled to said 
second PN code generator output and another of said second exclusive-OR gate inputs coupled to said first 
exclusive-OR gate output; and a third exclusive-OR gate having a pair of inputs and an output, one of said 
third exclusive-OR gate inputs coupled to said third PN code generator output and another of said third 
exclusive-OR gate inputs coupled to said first exclusive-OR gate output. 
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Original Abstract: A system and method for communicating information signals using spread spectrum 
communication techniques. PN sequences are constructed that provide orthogonality between the users so that 
mutual interference will be reduced, allowing higher capacity and better link performance. With orthogonal 
PN codes, the cross-correlation is zero over a predetermined time interval, resulting in no interference between 
the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site and mobile units using direct sequence 
spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are 
defined. Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, 
bi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature 
phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice 
channels are defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, 
interleaved, orthogonal signalling along with QPSK spreading. 
Claim: 

1. Claim 2. A high-capacity-spread-spectrum transmitter, handling at least spread-spectrum signals for use 
with a communications channel, comprising: 

• a plurality of data signals; 

• generic means for generating a generic-chip-code signal; 

• a plurality of message means for generating a plurality of message-chip-code signal wherein each 

message-chip-code signal is orthogonal to the other message-chip-code signals of plurality of message- 
chip-code signals, and is synchronized to the generic-chip-code signal; 

• a plurality of spreading means coupled to said demultiplexer means and said plurality of message means, 

respectively, for spread-spectrum processing the plurality of demultiplexed-data signals with the 
plurality of message-chip-code signals to generate a plurality of spread-spectrum processed signals, 
respectively; 
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• summer means for combining the generic-chip-code signal with the plurality of spread-spectrum 

processed signals; 

• transmitter means for transmitting the combined generic-chip-code signal and plurality of spread- 

spectrum-processed signals, on a carrier signal over said communications channel as a spread- 
spectrum communications signal. 
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Original Abstract: An apparatus for communicating variable rate data over a communication channel. A 
modulator that receive frames of user data each comprised of data symbols. The modulator repeats the data 
symbols within each frame to maintain a constant data rate. A transmitter receiver the modulator data and 
scales the modulated symbol data based upon the amount of symbol repetition in the frame. 
Claim: 

1. Claim 8. In a spread spectrum communication system, an apparatus for transmitting variable rate data, 
comprising: 

• an interleaver having an input and an output, said interleaver converting variable rate symbol data to 
constant rate symbol data and interleaving said constant rate symbol data; 



57 



• a spread spectrum modulator having an input and an output, said modulator input coupled to said 

interleaver output and said modulator for direct sequence spread spectrum modulating said interleaved 
constant rate symbol data; 

• finite impulse response filter having an input and an output, said filter input coupled to said modulator, 

said filter energy scaling said modulated symbols by predetermined energy scaling factors to provide 
an energy scaled signal; and 

• a transmitter having an input coupled to said filter output for transmitting said energy scaled signal. 
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Original Abstract: A system and method for communicating information signals using spread spectrum 
communication techniques. PN sequences are constructed that provide orthogonality between the users so that 
mutual interference will be reduced, allowing higher capacity and better link performance. With orthogonal 
PN codes, the cross-correlation is zero over a predetermined time interval, resulting in no interference between 
the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site and mobile units using direct sequence 
spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are 
defined. Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, 
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bi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature 
phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice 
channels are defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, 
interleaved, orthogonal signaling along with QPSK spreading. 

Claim: 

1 . An apparatus for transmitting a plurality of data signals in a spread spectrum communication system, 
comprising: 

• a plurality of signal generator means for providing a plurality of function signals, each function signal 

being generated according to a respective function of a plurality of orthogonal functions, wherein the 
plurality of signal generator means comprises: 

• an outer signal generator for generating an outer function signal; 

• multiple inner signal generators for generating a plurality of inner function signals each inner function 

signal being generated according to a respective function of said plurality of orthogonal functions; 

• a plurality of spreading means, each spreading means connected to a respective signal generator means 

and receiving a respective data signal of the plurality of data signals for producing a respective spread 
spectrum data signal in response to the respective data signal and a respective function signal, wherein 
each spreading means includes two exclusive-OR gates: 

• a first exclusive-OR gate having two inputs and one output, a first input connected to a respective inner 

signal generator and a second input receiving a respective data signal of the plurality of data signals; 
and 

• a second exclusive-OR gate having two inputs and an output, a first input connected to the outer signal 

generator, a second input connected to the output of the first exclusive-OR gate, and the output 
connected to a combining means; 

• a pilot signal generator means for generating a pilot signal according to a function which is orthogonal to 

each function of the plurality of orthogonal functions; 

• said combining means being connected to the plurality of spreading means, wherein said combining 

means combines a plurality of spread spectrum data signals into a combined spread spectrum data 
signal; and 

• a transmit means connected to the combining means for amplifying and transmitting the combined 

spread spectrum data signal. 
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mutual interference will be reduced, allowing higher capacity and better link performance. With orthogonal 
PN codes, the cross-correlation is zero over a predetermined time interval, resulting in no interference between 
the orthogonal codes, provided only that the code time frames are time aligned with each other. In an 
exemplary embodiment, signals are communicated between a cell-site and mobile units using direct sequence 
spread spectrum communication signals. In the cell-to-mobile link, pilot, sync, paging and voice channels are 
defined. Information communicated on the cell-to-mobile link channels are, in general, encoded, interleaved, 
bi-phase shift key (BPSK) modulated with orthogonal covering of each BPSK symbol along with quadrature 
phase shift key (QPSK) spreading of the covered symbols. In the mobile-to-cell link, access and voice 
channels are defined. Information communicated on the mobile-to-cell link channels are, in general, encoded, 
interleaved, orthogonal signaling along with QPSK spreading. 
Claim: We claim: 

1 . 1 . A spread spectrum communication system comprising: 

• a plurality of base stations each operable for communication with at least one user unit; 

• two receiving systems each for receiving independently a user unit signal transmitted from a user unit as 

a direct sequence spread spectrum signal within which an information signal is modulated; and 

• a diversity combiner coupled to the two receiving system for combining signals received thereby to 

reconstruct the user unit signal. 
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Claim: We claim: 

1 . 1 . A spread-spetrum signal receiver comprising: 

• a Walsh sequence generator for generating a Walsh sequence assigned to the receiver; 

• a correlator coupled to the Walsh sequence generator and configured to produce a despread signal for the 

receiver by correlating the generated Walsh sequence and a received spread-spectum signal; and 
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• a phase rotator coupled to an accumulator for receiving the accumulated signal therefrom, and wherein 
the despread signal comprises a pilot signal having a phase and the phase rotator is configured to rotate 
the accumulated signal to the phase of the pilot signal. 
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• a PN sequence generator for generating a PN sequence; 

• a correlator coupled to the PN sequence generator and configured to produce a despread signal 

comprising a pilot signal by correlating the generated PN sequence and a received spread-spectrum 
signal; and 

• processing circuitry coupled to the correlator for processing the despread signal to extract time 

information from the pilot signal. 
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